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Q’SUBJECT: SPRAY APPLIED CELLULOSIC THERMAL INSULATION

a

Members of the HUD Staff processing cases and inspecting construc-

“tion shall use this information in determining acceptability of the

subject material for the uses indicated.

This bulletin should be filed with Bulletins on Special Methods of
Construction and Materials as required by prescribed procedures.
Additional copies may be requisitioned by the field offices.

The technical description, requirements and limitations expressed herein do not constitute an
endorsement, approval or aeceptance by the Department of Housing and Urban Development
(HUD/FHA) of the subject matier, and any statement or representation, however made, indi-
cating approval or endorsement by the Department of Housing and Urban Development is un-
authorized and false, and will be considered a violation of the United Stetes Criminal Code 18,

U.S C 709

Any reproduction of this Bulletin must be in its entirety and any use in sales promotion or

advertising s not authorized.

Subject to good workmanship, compliance with applicable codes, and
the methods of application listed herein, the materials described
in this bulletin mayv be considered suitable for HUD Housing Programs
including Housing for the Elderly and Care-Type Housing. :

The eligibility of a property under these Programs is determined on
the property as an entity and involves the consideration of under-
writing and other factors not indicated herein. Thus, compliance
with this bulletin should not be construed as qualifying the
property as a whole, or any part thereof, as to its eligibility.

The methods of application for the materials listed herein are to
be considered as part of the HUD Minimum Property Standards (MPS)
and shall remain effective until this bulletin is cancelled or
superseded.
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PURPOSE AND SCOPE

PURPOSE

This bulletin is issued as an interim standard to provide
HUD field offices with a basis for accepting spray applied
cellulosie thermal insulaticon. '

SCOPE

This bulletin covers spray-applied cellulosic insulation (wood-
fiber), specifically cellulosic fibers treated with chemicals
and dry adhesives to be pneumatically conveyed and mixed with

water at the spray nozzle; and cellulosic fibers treated with

chemicals to be pneumatically conveyed and mixed with liquid
adhesives at the spray nozzle. The spray-applied cellulosic
insulation is intended for application in building construction
with an ambient temperature range from -50 F to 18Q F. Insula-
tion .densities of less than or equal to 4.5 1lbs/ft” are generally
intended for application as thermal insulation. Densities greater
than 4.5 1bs/ft-2 are primarily used for acoustical insulation and
can also provide thermal insulation. The acoustical use or function
of this material is not covered by this Standard.

APPLICABLE DOCUMENTS (The test descriptions within this Standard
are subject Lo pre-emptive revision by applicable Consumer Product
Safety Commission regulations. Appropriate test revision will be
issued as amendments to this Standard.)

ASTM Standards

C-168 Definition of Terms Relating to Thermal Insulating Materials.

C-177 Thermal Conductivity of Materials by Means of the Guarded
Hot Plate. :

C-236 Thermal Conductance and Transmittance of Built-up Sections
. by Means of the Guarded Hot Box.

C-518 Thermal Conductivity of Materials by Means of the Heat Flow
Meter.

D-591 Methods of Test for Starch in Paper.

E-605 Methods of Test for Thickness and Density of Sprayed Fire—
‘ Resistive Material Applied to Structural Members.

—
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E~84  Surface Burning Characteristics of Building Materials.

E-119 Fire Tests of Building Construction and Materials.

DEFINITIONS:

The applicable definitions in Definitions ASTM C-168 shall apply
to the terms used in this bulletin.

£ th nrod
vehicle (water and/cr solvents) has reached an equilibriim
condition,

The state or condition of the finished product after the liquid
)

Curing

The process by which the liquid vehicle is allowed to evaporate.
This is normally achieved at ambient building conditions, with or
without mechanical convegtions of the air to hasten the curing
process.

Sprayed Fiber Cellulosic

Sprayed Fiber Cellulosic base materials, chemically treated, which
are conveyed pneumatically and mixed with water and/or adhesive at
the spray nozzie.

Surface Finish Alterations

Changes in surface texture which may or may not result in changes
to physieal properties.

The cellulosic fiber {wood-base) spray-on type thermal insulation
covered by this bulletin is of two types.

Type IA Density {(cured) of less than or equal to 4.5 1bs/Ft3 with
Flame Spread Classification of 0-25. :

Type IB Density (cured) of more than 4.5 1bs/ft> w1th Flame Spread
Classification of 0-25.
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6.1

MATERIALS AND USE

Materials

The basic material shall consist of virgin or recycled wood-
based cellulosice fiber made from related paper or paperboard
stock. OSuitable chemicals may be introduced to provide
improved properties such as flame retardation, processing,
adhesive and cohesive gqualities, and handling and application
characteristics.

The basic material shall be processed into a form suitable for
installation by pneumatic conveying equipment and simultaneous
mixing with water and/or adhesive at the spray nozzle.

Use
This material is accepted for use in single and multifamily
structures including Housing for the Elderly and Care-type
Housing.

411 installations shall comply with applicable requirements
of HUD Minimm Property Standards, the applicable nationally
recognized model bullding code, and loecal requirements.

All installations of this material should be covered with a
suitable interior and exterior finish conforming to the MPS,
where the material is adjacent to living, public or other
occupied space.

arior walls A e mr e o e S Ay cthn1T A 3 mand ~rnad b
t!I 107 Walls UL lew CUllsLLUCL LU, Stiall v L lICoVUppcild avw
each floor level and at the ceiling of the uppermost story.

Adequate clearance between the insulation and heat sources
shall be provided. Consult NFPA 90B, Warm Air Heating and
Air Conditicning Systems. Protection of insulation at
penetrations (heat sources) is eritical.

Density '

The density shall be determined in accordance with 9.1 and
the insulation classified into one of the types listed in #.1.
All other tests included in this bulletin shall be conducted
with insulation material within 10% of this measured density.

L
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The standard thsrmal resistance values are expressed in
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shall not be more than 5% below the listed and labeled
R-value when tested in accordance with 9.2.

- 6.3 Surface Burning Characteristics

- The insulation materials when tested in accordance with 9.3
T shall be classified as indicated in 4.1.1 and 4.1.2.

6.1 Flame Resistance Permanency

The permanence of the flame retardants used shall be determined
by subjecting the insulation to the conditions and testing in
9.4 and shall not result in an increase flame spread classific-
ation of 20% or more.

6.5 Moisture Absorption

Moisture gain in the insulation shall be no more than 15% when
tested in accordance with 9.5.

6.6 Corrosiveness

‘,_.k._ i
3

3

o

6.7 Fire Test of Building Partitions

The insulation shall be tested for fire rated building partitions
in accordance with 9.10. The fire rating of the composite wall,
including insulation, shall comply with requirements of the HUD
Minimum Property Standards.

j 6.8 Odor Emission

A deteotable odor of cobjectionable nature shall be cause for
rejection of the insulation material when tested in accordance

- ~ R T, T

with 9.11 and detected by two or more of the panel members.

6.9 Fungi Resistance

3 The cured spray-applied cellulosic insulation material shall be
tested for fungi resistance as specified in 9.12. The insulation
material shall show nc more fungal growth than the control
material.

w1
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NOTE 1:

6.10

6.11

6.12

9.
9.1

9.1.]—
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Test procedures described in paragraphs 6.10, 6.11 and 6,12 are
not required of products which are installed in such a manner
that physical restrictions imposed by the construction elements
preclude any possiblity of subsequent delamination, erosion, or
dusting and the product is identified only for such installations.

Bond Strength

The insulation shall be tested in accordance with 9.7 and the
bond shall support 5 times the weight of the product for one
minute.

Bend Deflection

The bond deflection of the material shall be tested in accordance
with 9.8. After deflecting 1/60 of the span there shall be no
evidence of spalling, delaminaticn or similar deterioration.

Air Erosion

The insulation shall be tested in accordance with 9.9 and
withstand an air flow of 800 ft./min.

WORKMANSHIP:

The product shall be free of extranecus foreign materials such
as metais and glass which adversely affect the performance in
service.

SAMPLING:

For purposes of standard tests, sampling shall be in accordance
with Plan B of ASTM C 390. . :

TEST METHODS:
Density
Scope

This test method requires the application of sprayed cellulosic
insulation material in accordance with manufacturer's published

instructions.
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The equipment, materials and procedure used to spray-apply
the cellulosiec insulation for laboratory tests shall be the
same as is used for the construction of the ASTM E-84 test
assembly, and alsc shall be representative of orientation

(direction of application) as applied in in the field.

Apparatus
Steel Rule

Graduated to 1/16 of an inch, minimum 12" in length.

Polyethylene Sheet

Minimm 2 mil thickness and minimum area of 100 square feet.
Scale

Scale of sufficient sensitivity and capacity to weigh the
specimen to an accuracy of at least 0.1 gram.

Drying Oven-

Drying oven of sufficient dimensions to contain a specimen
of 1' square area and 2" thickness. Oven temperature cap-
ability 80 F.

Power Saw

Power saw of sufficient size Lo cul the specimens to uniform
dimensions.

Depth Gauge

The gauge of a 3" diameter disk with a 1/8" diameter probe.
The probe is marked off in increments of 1/16" to facilitate

accurate measurements. A spring lcaded slide stop is attached

to the disk to allow the operator to move the disk back and
forth. The probe is inserted into the insulaticon until the
substrate is reached and the disk is then moved to register
the plane of the insulaticn surface. The probe is removed

and the depth is read to the nearest 1/16" on the indicator.

CAUTION should be exercised to prevent compression of the

insulation when moving the disk to register the plane of

the insulation.
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Insulation Thieckness Indicator:

9.1.3.1
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Method

The applicator shall spray-apply a test specimen to an area a
minimum of 100 square feet at a thickness in accordance with
the thermal conductivity test described in this Standard.
(Thickness shall be a minimum of 2" unless the maximum design
application thickness is less than 2", in such case the minimum
thickness shall be 1" and the thermal resistance values shall
be interpolated from this thickness). The applicator's assistant
shall periodiecally gauge the depth or thickness of the spray-
application with a depth gauge. The thickness should be such
that the sample can be trimmed to the thicknesses deseribed
above, with uniform dimensions.
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Test Specimen

The test specimen shall be sprayed cellulosic-based
insulation applied to a polyethylene sheet against

a suitable rigid and unifeorm substrate (plywood with

the polyethylene sheet attached or tacked to the flat
surface of the plywood). The specimen shall be allowed
to condition at room temperature 70 F - 80 F and 40 -~ 50%
humidity until constant weight is reached.

Thickness

After curing and conditioning to constant weight selected
areas shall be removed from the polyethylene sheet and
trimmed to appropriate dimensions. The dimensions shall
he a minimum of 1 foot square and a minimum thickness of
either 2" or 1" depending on the maximum design applica-
tion thickneas of the product being tested. These trimmed
samples (a minimum of 3 samples from each 100 sq. f¢. of
test specimens praYEu) shall be conditioned to constant
weight at 75 F and 50% relative humidity. The thickness
of the cured and conditioned pretrimmed specimens shall

be determined by placing the specimen con a suitable hard
substrate and inserting the penetrating pin of the depth
gauge perpendicular to and through the sprayed sample till
it contacts the hard substrate. The sliding disc shall be
moved with sufficient force to register the average plane
of the surface. The pin shall be removed and the depth
read to 1/16" increments as shown by the position of the
sliding clip indicator. One measurement shall be taken

at the center of the sample and cne at each corner approxi-
mately 2" from the adjoining sides. The average of these
measurements shall be taken as the thickness of the test
specimen.

Length and Width

f length and width shall be measured

Lengin Llavll wIiiAl L VT Jiwlwinl

[~ IS
the steel rule to increments of 1/16" and recorded.
minimum of 3 measurements for each dimension of length
and width shall be taken. The average of these measure-
ments shall be taken as the length and width.

=N
o
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Calculations of Density

The density in pounds per cubic foot shall be calculated
as follows: _

weight of specimen in pounds.

length of specimen in feet.

width of specimen in feet.

thickness of specimen in feet.

density of specimen in pounds per cublc foct.

ST X
o noan
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Report

The density shall be determined for each of three
samples and the density reported shail be an average of
these three values.

Thermal Resistance:

Determination of the thermal resistance shall be in
accordance with ASTM C-518 or C-236 at the thickness
specified. In case of question, ASTM C~177 shall be used.
The AVERAGE thermal resistance. R', shall be taken as the
numerical average of three tests at the specified density
and thickness, with evalution performed and results reported
at a 75 F mean temperature. All test specimens will be a
minimum of 2" thick unless the maximum applied thickness is
less than 2", and then it shall be tested at 1" thickness or
at the maximum design thickness.

Surface Burning Characteristics:

Determine the surface burning characteristics of spray-on
insulation in accordance with ASTM E-8U4 following the
technical guidelines as cutlined below. The inclusion of
galvanized screening and the resultant correction factor
are not tLo be applied because the spray-on insulation is
self supporting. The spray-on insulation specimen shall
be applied to 1/4" asbestos-cement board in accordance
with manufacturer's published instruction. The equipment
materials and procedure used to spray-apply the cellulesic
insulation for laboratory ftests shall be the same as is

<
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used for the field application and shall be representative
of orientation (direction of applicaticn) as applied in the
field. The specimen shall be conditioned to constant mass
at 70 + 5 F and at a relative humidity of 40 + 5%. The

specimen shall be evaluated at a minimum 1" thickness or
at the maximm design thickness.

a4 LA T

Test Equipment and Procedures for Flame Resistance

Fire Test Chamber

Duct of Chamber

The fire test chamber, Figures 1 and 2. shall consist of a
horizontal duct having an inside width of 17-3/4'" + 1/4n
measured at the ledge location along the sidewalls and 17-5/8"
+ 3/8" at all other points; a depth of 12" + 1/2" measured from
the bottom of the test chamber to the ledge of the inner walls
on which the specimen is supported (including the 1/8" + 1/16"
thickness of asbestos fabric gasketing tape); and a length of
25' + 3", The sides and base of the duct shall be lined with
an insulating masonry material as illustrated in Figure 2, con-
sisting of A.P. Green, G-20 refractory firebrick or equivalent.
(This methcd is based on the use of G-26 firebrick manufactured
One side of tne chamber shall be provided with dcuble observation
heat-resistant windows with the inside pane flush mounted (see
Figure 2). (Heat-resistant glass, Vycor, 100% silica glass,
nominal 1/4™ thick, has been found suitable for the interior
pane; Pyrex glass, ncminal 1/4" thick, has been found suitable
for the exterior pane). Exposed inside glass shall be 2—3/&“_i
3/8" by 11 plus 1, minus 2", The centerline of the exposed area
of the inside glass shall be in the upper half of the furnace
wall, with the upper edge not less than 2.5" below the furnace
ledge. The windows shall be located such that not less than 12"
of the specimen width can be observed. Multiple windows shall
be located along the tumnel so that the entire length of the
test sample may be observed from outside the fire chamber. The
windows shall be pressure tight as described by 9.3.1.3.2.
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FIG.1 — TEST FURNACE SHOWING SOME
CRITICAL DIMENSIONS
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: ?" 9.3.1.1.2 Legdes in Chamber

The ledges shall be fabricated of structural materials

. capable of withstanding the abuse of continuous testing,
level with respect fo the length and width of the chamber

and each other, and maintained in a state of repair com-
mensurate with the frequency, volume, and severity of testing
ocurring at any time. (High temperature furnace refractory
zircon has been found suitable for this purpose.)

-9.3.1.1.3 Air Turbulence

To provide air turbulenece for proper combustion, turbulence
paffling shall be provided by position six A.P. Green, G-26
§ refractory firebricks or equivalent (long dimension vertical,
] 4-1/2" dimension along the wall) along the sidewalls of the
] chamber at distances of 7', 12', and 20 + 1/2' on the window
side and 4-1/2', 9-1/2', and 16 + 1/2' on the opposite side.

9.3.1.1.4 Top of Chamber

The top shall consist of a removable noncombustible (metal

and mineral composite) structure, insulated with nominal 3"

+ 1" thick mineral composition material as shown in Figure
N Z and of a size necesary to cover completely the fire test
4 chamber and the test samples. The lid shall be maintained
- in an unwarped and flat condition. The mineral composition
; material shall have physical characteristics comparable to
the following:

Maximum effective temperature: 1200 F
Bulk density: 12.5 + 1.5 1b/ft3

Thermal conductivity at EOO to 700 F:
0,45 to 0.65 btu-ft/h-ft= F

The entire lid assembly shall be protected with flat

sections of high-density (nominal 110 1b/ft”) 1/4" asbestos~
cement board, maintained in an unwarped and uncracked condition
through continued replacement. This protective board may or
may not be secured to the furnace lid. When in place the top
shall be completely sealed against the leakage of air into the
fire test chamber during the the test.

-
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Gas Burners and "Fire End" of Chamber

One end of the test chamber, designated as the "fire
end", shall be provided with two gas burners delivering
flames upward against the surface of the test sample.

The burners shall be spaced 12" + 1" from the fire end
of the test chamber, and 7-1/2" + 1/2" below the under
surface of the test sample. The air intake shutter shall
be located 54" + 5" upstream of the burner, as measured
from the burner centerline to the outside surface of the
shutter. Gas tc the burners shall be provided through a
single inlet pipe, distributed to each port burner through
a tee-section. The burner outlet shall be nominal 3/4"
elbow. The plane of the port shall be parallel to the

iRl aiaraTe) 1 A Al Flaatr fha ona Ta Adnaat a3 ot res vl
rurnace 1.Lo0r r SUC tnat tine Ao 1o Uuli ected upwcuu bUWd.Lu

the specimen. Each port shall be positioned with its center
line 4" + 1/2" on each side of the centerline of the furnace
3¢ that the flame is evenly distributed over the width of
the exposed specimen surface (see Figure 2). The controls
used to to assure constant flow of gas to the burners during
pericds of use snall consist of a pressure regulator, a gas
meter calibrated to read in increments of not more than 0.1
ft3, a manometer to indicate gas pressure in inches of water,
a qdlCz{-aCulﬂg gas shut-off v'alve 4 gas uwuéf‘lﬁg valve, and
an orifice plate in combination w1th a water manometer to
aasist in maintaining uniform gas flow conditions. An air
intake fitted with a vertically sliding shutter extending
the entire width of the test chamber shall be provided at
the fire end. The shutter shall be positioned so as to
provide an air inlet port 3" + 1/16" high measured from

the floor level of the test chamber at the air intake point.
(A draft gage tap of the inlet section to indicate statie

nracanra may ha irnasarted thrvyioh the o at tha mid width
PL o ldd A UJCJ-‘, [ 4w [ Ny YN LWy G FAWPL W § will Uubl) rllv, U\Jl./ [ Lllivs LILALNA [ PRI S VS

of the tunnel 1" + 1/2" below the ceiling, 15" + 5" down-
stream from the inlet shutter. If the draft gage is
installed in this location it is not necessary to have
the draft gage installed in the "vent end" of the chamber
described in §9.3.1.1.6 of this section.)

"Vent End" of Chamber
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The other end of the test
end®, shall be fitted w1th a gradual reetangular~to-round
transition piece, not less than 20" in length, with a cross-

sectional area of not less than 200 in.-at any point. The

v,
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transition piece shall in turn be fitted to a 16" + 1/47
diameter flue pipe. The movement of air shall be by an
induced draft system having a total draft capacity of at
least 0.15" water column with the sample in place, the
shutter at the fire end open the normal 3" + 1/16", and
the damper in the wide open position. A draft gage to
indicate static pressure shall be joined with the vent pipe
using a surface mount connection upstream of the damper and
photoelectric cell opening and at a point of minimum air
turbulence, at least 16 diameters (approximately 21') from
the vent end of the chamber.

Light Source

A light source shall be mounted on a horizontal section

of the 16" diameter vent pipe at a point where it will be
preceded by a straight run of pipe (at least 12 diameters

or 16' and not meore than 30 diameters (40') from the vent
end of the chamber, and with the light beam directed upward
along the vertical axis of the vent pipe. (A Weston Instru-
ments No. 856B8B Phototronic cell and 12-V sealed beam, clear
lens, autho spot lamp, with an overall light to cell path
length of 36" + U" has been found suitable for this purpose.)
The vent pipe shall be insulated with at least 2" of high-
temperature mineral compositicon material, from the vent end
of the chamber to the photometer location. A photoelectric
cell of which the output is directly proporticonal to the
amount of light received shall be mounted over the light
source and connected to a recording device having a minimum
cperating chart width of 5" with an accuracy with + 1% of
full scale, for indicating changes in the attenuation of
ineident light by the passing smoke, particulate., and other
affluent. The distance between the light source lens and
the photocell lerts shall be 36" + 4", The cylindrical light
beam shall pass through 3" diameter openings at the top and
bottom of the 16" diameter duct, with the resultant light
beam centered on the photocell. (The apparatus described in
this section is used for determining smoke developed rating,
a measurement that is not required by this interim standard.

This equipment is normally used in conjunction with the Steiner

Tunnel test apparatus. Although the apparatus described in
this section is not us :d as part of the reguirements of the
interim standard, the apparatus is included since the removal
of the equipment could conceivably cause variability of test
results.)
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9.3.1.1.8 Damper
An automatically controlled damper to regulate the draft
pressure shall be installed in the vent pipe downstream
of the smoke-indicating attachment. The damper shall be
provided with a marual override.

9.3.1.1.9 Other Draft Regulation Devices

Other mamial or automatic draft regulation devices or both
may be incorporated to maintain fan characterization and
air-flow control throughout test periods.

9.3.1.1.10  Exposed Thermocouple

A No. 18 AWG (1.02 mm) thermocouple, with 3/8" + 1/8" of the
junction exposed in the air, shall be inserted through the
floor of the test chamber so that the tip is 1" + 1/32" below
the top surface of the asbestos gasketing tap and 23' + 1/2"
from the centerline of its width.

9.3.1.1.11 Emhedded thermocouple

A No. 18 AWG (1.02 mm) thermocouple embedded 1/8" minus O
plus 1/16™ below the floor surface of the test chamber shall
be mounted in refractory or portland cement, carefully dried
te avoid cracking, at distances of 13" + 1/2" and 23-1/4" +
1/2" from the centerline of the burner ports.

9.3.1.1.12 Maintaining Asmospheric Pressure

The room in which the test chamber is located shall have
provision for a free inflow of air during the fest to maintain
the room at atmospheric pressure during the entire test run.

9.3.1.2 Test Specimens

9.3.1.2.1 Deseription

The test specimen shall be at least 2" wider (nominally 20-1/4"
+ 3/4") than the interior width of the tunnel and total 24' +
1/2" in length. The specimen may consist of a continuous,
unbroken length, or of secticns joined end to end. A 14" +
1/8" length of uncoated l6-gauge steel sheet shall be placed
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on specimen mounting ledge in front of and under the
specimen in the upstream end of the tunnel. Specimens
shall be truly representative of the materials for
which test results are desired. Properties adequate
Frar T AArmtFI I AaaF T AR o matamdaloe Ay S reeviads aemde o ~r
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both, of which the test specimen is made shall be recorded.

Conditioning

The test specimen shall be conditioned to a constant weight
at a temperature of 73.4 + 5 F and at a relative humidity
of 50 + 5%.

Calibration of Test Equipment

Placement of Asbestos-Cenment Board

Place a 1/4 '+ 1/32" asbestos-cement board on the ledge of
the furnace chamber, then place the remcvable 1lid of the
test chamber in position. The asbestos—cement becard shall
be nominal 1/4" thick, high density (110 + 5 1b/ft3) and
uncoated. (In handling the asbestos~cement board, appro-
priate precautions should be taken to avoid unnecessary
inhalation of dust from the asbestos~cement board.)

Controlling Air Leakage

With the 1/4" asbestos-cement board in position on top of

the ledge of the furnace chamber and with the removable 1id
in place, establish a draft to produce a 0.15" water-column
reading on the draft manometer, with the fire-end shutter
opent 3" 1_1/16“, by manually setting the damper as a character-
ization of fan performance. Then close and seal the fire-end
shutter, without changing the damper position. The manometer
reading shall increase to at least 0.375", indicating that no
excessive air leakage exists. 1In additicn, conduct a supple-
mental leakage test pericdically with the fire shutter and
exhaust duct beyond the differential manometer tube sealed,
by placing a smcke bomb in the chamber. Ignite the bomb and
pressurize the chamber to 0.375" + 0.125" water column. Seal
all points of leakage observed in the form of escaping smoke
particles. '
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Air Velocity

Establish a draft reading within the range 0.055 to 0.085"
water column. (The draft reading shall be within the range

of 0.95" to .100") water colum if the draft gauge lap is
inserted through the top-at the "fire end" of the tunnel,

as allowed by §9.3.1.1.5. The required draft gauge reading
will be maintained throughout the test by the automatically
controlled damper. Record the air velocliy at seven points,
23" + 1" from the centerline of the burner ports, 6% + 1/4"
below the plane of the specimen mounting ledge. Determine
these seven points by dividing the width of the tunnel into
Severi equ::u sections and r‘ecorulng the 'ch.uu_ty at the Zeo-
metrical center of each section. During the measurement of
velocity, remove the turbulence bricks (see §9.3.1.1.3) and
exposed 23' thermocouple and place 24™ + 1" long straightening
vanes between 16 and 18' from the burner. The straightening
vanes shall divide the furnace c¢ross secticn into nine uniform
sections. Determine the velocity with furnace air ftemperature
at 73.4 + 5 F, using a velocity transducer. (A Thermo Systems,
Tnec. Model 1810 velocity transducer (thermal anemometer) using

yrmem ey ~marirmt s A O OANT T hhoo e e v A ittt aklkl o
a Lt:d.U.UU.Lv U.CVJ.LC accuracte Lo v. A LTV . Ll OSen I1ound suivdaoie

for the purpose.). The velocity, determined as the arithmetic
average of the seven readings, shall be 240' + 5'/min.

Temperature and Relative Humidity of Air Supply

Maintain the air supply at a temperature of 73.4 + 5 F, and
a relative humidity of 50 + 5%.

Supply the fire test chamber with natural (eity) or methane
{bottled) gas fuel of uniform quality with a heating value of
nominally 1CCO btu/ft3. Adjust the gas supply initially at
approximately 5000 btu/min. Reccord the gas pressure, the
pressue differential across the orifice plate. and the volume
of gas used in each test. Unless otherwise corrected for,

when bottle methane is employed, insert a length of coiled
Qoppep tubing into the gas line between the supply and meter-
ing connection to compensate for possible errors in the flow
indicated due to reductions in gas temperature assoclated
with the pressure dop and expansion across the regulatcer.

With the draft and gas supply adjusted as indicated in
9.3.1.3.3 and 9.3.1.3.4, the test flame shall extend down-
stream to a distance of 4-1/2' + 6" over the specimen surface,

with negligible upstream coverags.



e e L S I e T T

B,

-~19-

f'f} 9.3.1.3.6  Preheating of Test Chamber

Preheat the test chamber with the 1/4" asbestos-cement
board and the removable lid in place and with the fuel
supply adjusted to the required flow. Continue the pre-
heating until the temperature indicated by the floor
thermocouple at 23-1/4' reaches 150 + 5 F, During the
preheat test, record the temperatures indicated by the
thermocouple at the vent end of the test chamber at
intervals not longer than 15 s and compare these readings
to the preheat temperature shown.in the time-temperature
curve in Figure 3. This preheating is for the purpose

of establishing the conditions that will exist following
successive tests and for indicating the control of the
heat input into the test chamber. If appreciable varia-
tion from the temperatures shown in the representative
preneat curve is observed, suitable adjustments in the
fuel supply may be necessary based on red oak calibration
tests.

9.3.1,3.7 Cocling
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W t
thermocouple at 13' shows a temperature of 105 + 5
the next specimen in position for test.

{
iit) 9.3.1.3.8  Tests With Red Oak Flooring

With the test equipment adjusted and conditioned as described
in §§9.3.1.3, .4, .6, make a test or series of tests, using
nominal 25/32" select-grade red cak flcoring as a sample,

nAdd 1 nnead *-n A 5—r\ R narnant mni Q+11Y‘D hhni‘nni‘ as Hni‘ rmi nad
\lU‘.J.u_L e doNALA AL l-/ Lol LI L w s Ll AV LWy BV L,Ll\—al. kA, L AN

by the 221 F oven/dry method. Make observations at distance
intervals not in excess of 2' + 6" and time intervals not in
excess of 30 s, and record the time when the flame is 19-1/2!
from the end of the ignition fire. The end of the ignition
fire shall be considered as being U-1/2' from the burners.
The flame shall reach the end point in 5~1/2 min + 15s.
Automatically record the temperatures measured by the thermo-
couple near the vent end at least every 15 s.

The flame may be judged to have reached the end point when
the vent end thermoccuple registers a temperature of 980 F.
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Steel Secireen Correction Factor

Prior to performing the surface burning test, the operator
shall develop a correction factor for the select grade red
oak flooring with the steel screening, as described in
§9.3.1.4.1, in place. The placement and fastening of the

acreaning fn the selact grade red ocak floorine shall he as

Pl S e B T A P A e e e =L ER Lim lAfnd Wi

shown in Figure 4.

Recording Flame Spread Distance

Plot the flame spread distance and temperature readings
separately on suitable cocrdinate paper. Figures 5 and 6
are representative curves for red oak flame spread distance

‘and time temperature development. Flame spread distance

gshall be detaermined as the observed distance minus f.l 172t
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Tests With Asbestos-Cement Board

Following the calibration test for red oak, conduct a
similar test or tests on samples of 1/4" asbestos-cement
board. These results shall be considered as representing
a classification of 0. Plot the temperature readings
separately on suitable coordinate paper. Figure 7 is a

waprnqpnf:?1va curve feor time temperature development for

T (=2 F1F 34 v LIS

asbestos-cement board. (In handllng the asbestos-cement
board, appropriate precautions should be taken to avoid
unnecessary inhalation of dust from the asbestos-cement
board.)

Procedures

Placement of Specimen

Loose fill insulation shall be placed on steel screening
with wires nominally 0.01" + 0.001" in diameter with
approximate 3/64" openings supported on a test frame 207"
+ 174" wide by 2" + 1/16" deep, made from nominally 2" by

3" by 3/16" steel angles. Three frames are required. See

Figure 8. The insulation shall be packed to the density
specified by the manufacturer. If the manufacturer fails

to specify the density of the insulation, the Testing Agency
shall determine the density of the 1nq=11a‘f10n by using the

blown in and/or poured den31ty test method.
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The Testing Agency shall then pack the insulation to the
density obtained by using this test method. With the
furnace draft operating, place the test specimen on the
test chamber ledges which have been completely covered
with nominal 1/8" thick by 1-1/2" wide woven asbestos tape.
Place the specimen as quickly as is practical. Place the
removable top in position over the specimen.

Furnace Draft

The completely mounted specimen shall remain in position
in the chamber with the furnace draft operating for 120 s
+ 15 s prior to the application of the test flame.

Flame Front Distance

Ignite the burner gas. Observe and record the distance and
time of maximum flame front travel with the room darkened.
Continue the test for a 10 min. period + 2 s. The test may
be terminated prior t£to 10 min. if the specimen is completely
consumed in the fire area and no further progressive burning
is evident.

Gas

Record the gas pressure. the pressure differential across
the orifice plate, and the volume of gas used in each test.

Conclusion of Test

When the test is ended, shut off the gas supply, observe
smoldering and other conditions within the test duct, and
remove the specimen for further examintion.

Recording Flame Spread

Plot the flame spread distance and temperature readings
separately on the same type of coordinate paper as used

in §9.3.1.3.10 for use in determining the flame spread
classifiction as outlined in §9.3.1.5. The flame spread
observations must be recorded at distance intervals not in
excess of 2' or time intervals not in excess of 30 s. In
addition, the peak must be noted with the time of occurrence.

Flame spread distance shall be determined as the observed
distance minus h-1/2'.
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3.3.1.5 Classification

9.3.1.5.1 Method for Determining Flame Spread Classification (FSC)

(1) The total areas (Aq flame spread time-
distance curve shall be determined by ignoring any flame
front recession. For example, in Figure 9 the flame spread
10" in 2-1/2 min. and then receded. The area is calculated
as if the flame had spread to 10" in 2-1/2 min. and then
remained at 10' for the remainder of the test or until the
flame front again passed 10'. This is shown by the dashed
line in Figure 9. The area (Ap) used for calculating the

flame spread-classification is the sum of areas A, and 4

S B'viiima O 1 2’
4l DlpUl i TJa

{a.) yimdan +ha
vaipy Qe LIE

(ii) If this total area (A.) is less than or equal to 97.5
min ft<, the flame spread ciéssification shall be 0.564 times
the total area (FSC = 0.504 Ap).

(iii) If the total area (Ap) is greater than 97.5 min, ft2,
the flame spread classification shall be 5363, divided by
the difference of 195 minus the total area (AT).

{FSC = 5363!(195-AT).)

{iv) The correction factor described in §9.3.1.3.9 shall

be used in reporting the surface burning characteristics
{flame spread classification) of cellulosic fiber insulation
conforming to this Bulletin.

9.3.1.6 Report

93.3.1.6.1 Description of the material being tested.
9.3.1.6.2 Test results as calculated in §9.3.1.5

9.3.1.6.3 ' Details of the method used in placing the specimen in the
test chamber, and

ning characteristics of the specimen

l harac iecs o
t exposure, such as sagging and fallout.



it e el ey

@'l

Temperature, degrees Fahrenhelt

23~
1 I
600 : i 35
I
e ;
530 = 288
o E
st | °
- ] ]
A b
500 1A 260 g
P [ 3
=
. ¢
3
450 232 2
g
420 - ] 216 &
1
—~— o
~T | T=—
300 : 1 149
-0 | 2 3 - 5 & T 8 9 e}

Time, minutes

FIG.3 — TIME--TEMPERATURE CURVE FOR PREHEAT
TEMPERATURE

y
W/’_\Sheet metal screw "\Q:z.%},_
Insect screen—J

Selaect grade red oak flooring

s = L i e o x

0.6 carpet tacks
6 c.c. 12" ¢c.c. 6"c.c.

Galv. steel insect screen

CEMENT AND FASTENING OF SCREENING TO

Mt 1 M’ Eal NI 9%t Wi W WK “awmme -

SELECT GRADE RED OAK FLOORING



-4

I i
O n Q

1994 - 20uDsI]

20,
1Sr

Time - Minutes

$nis|a) se3ibap 'aunjoradway

5 ¢ &8 § 3 % 23
!
(. ! =
i
N
4 lfﬁ
L — L ]
)
W T
F\ I i—t—t
m C
m —- T ") [ 7]
L H— t—4—
i 5 /., - N 1]
£5 N A
- ] I\ | |
S Ol
<5 - &
T
@ LS
a ‘ \
O N
w P :
w EREaN L/ 4
:_u - - NERENE
+ —] L_l
o] ]
= W!HHI] N B
TJ aT 1]
Q
g 8 5 8 8 ge¢

oyuRIyDy saabap ‘ainj0iadial

4

5
Time, minutes




[N SO

25—

36
- e M
2 =] 1 1 288
g0 = _
- < |1
L& =
w P
N m. 500 260
B
¢ £
E / \
2 450 232
E i T
=@ , !
| | i 1
_ * ! 1T
= o
! (! ’ }
300 L _ il L ! (49
0 i s 3 4 5 6 7 8 9 10
Time, minutes
FIG.7 - TIME—-TEMPERATURE CURVE FORCONTRIBUTION
_w . OF ASBESTOS—CEMENT BCARD
Ix u..xu_m: Steel Angles u_\ux _md\u x u\_m Steel mmfuj/
e x 51 x B3cm q I8 x 485 x 05cm
| — .
ou”ﬁ _ Screrening — —>
IP | z Ty sem)
+|1.:;%|J|~33||||Lfi||ﬁ;@ﬂ|!|“ﬁ:f!ii_ Jhrl~=ﬂﬂnav
—- - m..u_\m.. 753 :..k —3H
3 Required
FIG.8

degrees Celsius

Temperature,



P

e o anb =

#

[

&

IDisfance - Feat

20¢

IS

10

SNSRI
U —

~26-

FIG.9 — EXAMPLE OF TIME—DISTANCE CURVE WITHFLAME
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FRONT RECESSION

Test Procedures for Flame Resistance Permanency

Apparatus
Humidity Chamber

Humidity chamber capable of maintain 180 + 3 F with 96 + 3%
relative humidity for high-temperature conditioning and 80
+ 3 F with 50 + 3% relative himidity for low-temperature
conditioning.

Flame Spread Test Apparatus, 2 Feet

A Custom Scientific Instrument (CSI) 2' flame spread test
tunnél {Mocdel C-196 CL) has been found satisfactory for this
purpose. When a material's flame spread rating as found in
§9.3.1 is witmin 20% of a higher classification, a 25' tunnel
mugt be used in place of the 2' apparatus.

N
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Laboratory Scales

The scales must be capable of weighing to the nearest 0.1 g.

Procedure

Sggeimens

(i) Submit a representative sample of the insulation for
test, portions of which shall be used for each test.

(ii) Prepare two specimens of at least 100 g each and
not less than 2" thick.

(iii) Condition specimens for 24 hr at 80 + 3 F and
50 + 3% relative humidity.

{iv) Conduct a flame spread and fuel contribution test on
one specimen in the 2' apparatus and record the results.

The sereening used to support the specimen properly shall
be in accordance with §9.3.1.4.1.

(v) Afge the second specimen in the humidity chamber as
follows:

24 hroat 180 + 3 F and 96 + 3% relative humidity
24 hr at 80 + 3 F and 50 + 35 relative humidity
24 hr at 180 + 3 F and 96 + 3% relative humidity
24 hr at 80 + 3 F and 50 + 3% relative humidity

(vi) Conduct a flame spread and fuel contribution test
on the aged specimen.

Report
The report shall include the following:

Temperatures, relative humidity, and exposure times of
aging procedure.

A aumerical determination is made of the flame spread and
fuel contribution of the aged specimen and the non-aged
specimen. When there is an increase in flame spread of

20% or mare of the aged specimen in the 2' apparatus, the
flame resistance permanency test must be repeated using the

test method specified in §9.3.1.

Frpramalh
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9.4.3.3 A change in flame spread classification in the 25' tunnel
as modified in this standard shall constitute failure of
the test.

9.5 Moisture Absorption

g.5.1 Scope

Subject the insulation specimen to the following test
conditions to determine the moisture absorption of the

product.
9.5.2 Apparatus
9.5.2.1 Humidity Chamber
Humidity chamber capable of maintaining 120 F + 3 F and
50 + 3% relative humidity and also 90 + 3% relative humidity.

9.,5.2.2 Laboratory Scales

Laboratory scales capable of weighing to the nearest 0.1 g.

9.5.3 Specimen

9.5.4 Procedure

Condition the fest specimen at 50 + 3% relative humidity
and 120 F to constant weight and record weight. Then

increase the relative humidity to 90 + 3% and recondition
for 24 hr. and record welght. Determine the hydration as

+3m by onr
Ll Uy WCJ.&L&V—

9.5.5 Caleulations

Calculate the percentage moisture absorpticn by weight as
follows: '

Moisture absorption, % = (Hl —-&2) x 100

L v e [= 3 R W) §

W% weight of condltoned sample at 50% relative humidity.

Y
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Report,

The report shall include all test conditions such as

temnerature relative humi rh"i'v, and exposure time
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Moisture absorption in excess of 15% by weight shall

constitute failure ofrtest.

Test Procedures for Corrosiveness

Apparatus and Materials Required for the Test

Humidity Chamber

Humidity chamber capable of maintaining 120 + 3 F and
96 + 3% relative humidity.

Evaporating Dishes

Evaporating dishes, two 80 mm by 50 mm.

Test Specimens

Test specimens, two each 2" x 2" x 0.003" thick metal
free of tears, punctures, or crimps as fellows:

(1)} 3003 "Q" Tamper Bare Aluminum
(i1) ASTM B 152, Type RTP, Cabra No. 110, soft copper
(iii} Low carbon, commercial quality, cold rolled, shim steel

Trichloroethylene or 1,1,1,-Trichlorcethane

Analytical reagent trichloroethylene or 1,1,1,-trichloroethane.

'-Sgecimen

A representative sample of the insulation shall be submitted
for test, portions of which shall be used for each test.

Test Procedure

Wash the metal specimens with 1,1,1,-trichlorcethane to
remove any oil or grease. Dry at room temperature.
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Presaturate the insulation samples by mixing 20 g of
insulation with 150 ml of distilled water at room
temperature for each test specimen.

Place a 1/2" thick layer of saturated insulation into

an evaporating dish, tamp level, and place metal specimen
on the insulation. Cover the metal specimen with the
remaining insulation and tamp to assure good contact with
the metal plate. Cover with nonmetallic screen to prevent
spilling during test.

Place the composite specimens and a control metal specimen
into the humidity chamber, calibrated at 120 F and 96 + 3%
relative humidity for 336 hr.

Upon completion of the test, thoroughly wash the metal
specimens under running water and lightly brush them to
remove loose corrosion products. Remcve the remaining
corrosion products by immersing them in 10 parts distilled
water and 1 part nitric acid, 15.9 N. Rinse the samples in

water and dry.

Make twe duplicate tests for each determination.

Report
Temperature, relative humidity, and exposure time.

Comparison of corrcesion between insulated panel and control
panel. When minor surface etching occurs on the insulated
aluminum or copper panels, extended 30-day tests shall be
conducted to determine additional corrosion effect. Extended
30-day tests shall be conducted on the steel panel conly when
o~ T er
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with that cf the control steel panel.

Noncorrosiveness shall be determined by the absence of any
perforations when the metal specimen is cbserved over a chrome
refilected 40-W appliance light bulb.

Bond Strength

Scone

k

This methed of test covers a procedure for measuring the
cchesion/adhesion or bond strength (tensile) perpendicular
to surface of sprayed cellulosic insulation material applied

FORGUE SO UL T H JUE iy
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Significance

The test measures the adhesive force required to separate
the material from the base or the cohesive forece within the
material, and is an indication of the ability of sprayed
material to remain in place and resist separation during
anticipated service conditions.

Apparatus

A metal dish approximate 3-1/4" in diameter and 1/2" in

depth. A hook shall be atiached at the center on the
outside of the dish.

4 two component system of urethane resin to form a rigid
foam.

- Either a scale of spring-balanced type with capacity of

approximately 25 1bs. or dead weights may be used. In
either case, the accuracy shall be within 1/4 1b.

Galvanized steel sheet, 0.060" thick and 12" square.

"Humidity Chamber capable of envirommental control in all

Aarmnana ~fF Fha Ahamhar i‘f\ 120 EN ‘2 T oand Q0 L W ralabriuva
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Test Specimen

Test Specimen {laboratory)

The test specimen shall be sprayed cellulosic insulation
material applied to the galvanized steel sheet. It shall
be allowed to condition at room temperature and at atmo-
spheric conditions until constant weight is reached.

Test Specimen (alternate)

— ‘um — .-. T A —1lann armrnacgrad AaT Tl A
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insulation material as applied to any field condition surface
for which the product is intended. The specimen shall be
conditioned at atmospheric conditions for a period sufficient
to be considered cured in accordance with the manufacturer's
recommendations.

Fiam 3
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Procedure:

The two component urethane resin system shall be mixed in
the metal dish and the dish immediately placed against the
surface of the sprayed cellulosic insulation which was pre-~
conditioned for 24 hr. at 80 F + 3 F and 50 + 3% relative
humidity. - -

The dish shall be supported at the surface until the resin
has completely foamed and has become hard. Excess foam
arcund the cap may be wiped away before the resin sets or
cut away after set occurs.

(Alternate)

The sprayed material shall be cut ccmpletely through fo the
substrate of a 12" x 12" square centered at the specimen.

The scale or weight shall next be engaged with the hook and
a uniform force exerted perpendicular to the surface.

The test specimen shall support weight or equivalent force
equal to five-times the weight of the applied insulation
for a minimum of 1 mimute. Additicnal weights or force may
be placed on the hook assembly and the adhesive or cohesive
failure recorded. In each case the weights must remain for

a minimum of one minute. A minimum of 4 separate tests shall

be performed to determine the average bond strength of the
insulation/substrate combination.

A second test specimen shall be prepared in accordance with
Sections 9.7.5.1, 9.7.5.2, and 9.7.5.3. The specimen shall
then be conditioned at 120 F + 3 F and 90 + 3% relative
humidity for 24 hr. The specimen shall be tested in
acecordance with Sections 9.7.5.4 and 9.7.5.5.

Calculations

The force in pounds shall be divided by the area of the
metal dish in square feet to determine the cohesive/adhesive
force in pounds per square foot.

Report
The report shall include the following:
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Type of substrate, product description, temperature,
relative humidity, and exposure time. Bond strength of
less than five-times the weight of the applied insulation
shall constitute failure. Reporting of values in excess
of this force are to be agreed upon between manufacturer
and purchaser. The report shall include a description

of the type of failure. If separation occurred within the
material the report shall indicate a cohesive failure. If
separation occurred at the interface of the substrate and
the sprayed cellulosic insulation material the report shall
indicate an adhesive failure.

Bond Deflection

Scope

This method of test covers a procedure for determining the
effect of deflection on sprayed celiulosic insulation
material. '

Significance

The test measures the behavior of sprayed cellulosic

insulation material when subjected to deflection and

evaluates such phenomena as spalling and delamination
under bending stress.

Apparatus

Supperts

Rigid base to provide at least 2" bearing and a clear span
between supports of 5'.

Load

Any form of weights or testing machine capable of applying
a lcad normal to the test surface and of developing a deflec-
tion of 1/60 of the clear span of the specimen.

Deflection Gauge

A dial micrometer graduated to 0.001".
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Test Specimen

The specimen shall consist of cellular steel deck of the
non-composite type, nominal 1-1/2" thick, 2T wide x 6°

long, con31st1ng of a 0.60" galvanized or painted steel
fluted top section and a 0.048" galvanized steel flat
bottom section welded together to form four cells 60

on center. The sprayed cellulosic insulation shall be
applied to the underside of the steel deck at a minimum
of 1" thickness or at the maximum design thickness. The
sprayed fire-resistive material shall not be applied to
the area 13" in from each end of the specimen, in order
to permit the steel deck to bear directly on the supports

of the test fixture. The prepared specimen shall be allowed
to condition at room temperature and atmospheric conditions.

The test shall not be conducted sooner than 28 days, after

the completed application of the sprayed insulation material.

Procedure

The specimen shall be placed on the test fixture supports to

simiiate the field condition of a fleoor construction., with

P 01 VO e Phwr) 4 L Tedia ALl Al 4oL LIS UL Uil WLl

the sprayed material as the lower surface. The specimen shall

have a clear span between supports of 5'. A vertical center
lcad shall be applied to the upper face of the specimen to
develop a deflection of 1/60 of the clear span; i.e., 1.0".
To measure the deflection of the specimen, the initial read-
ing of the dizl micromster shall be recorded prior to the
applicaticn of the load and defermation recorded as the load
is applied.

Report

The condition of the test specimen when it has deflected the
required 1/60 of the span shall be indicated. Spalling,
delamination, and the like shall be considered failure of
the test. The thickness in inches and the density of the
sprayed cellulosic fiber in pounds per cubic foot shall be
reported.

Air Erosion:
Scope
This methed of test covers a procedure for determining the

effect of an air stream upon sprayed cellulosic insulation
material.
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Significance

Air erosion tests on floor and ceiling construction to
which sprayed cellulosic insulation materials have been
applied shall be conducted to evaluate the behavior of

the material when the floor construction is subjected to
tangential air streams. Such tests evaluate the resistance
to dusting, flaking, spalling and delamination of the
sprayed cellulosic insulation material.

Apparatus
Application Base

A suitable substrate to which the test specimens shall be
applied.

Duct System

Galvanized steel, with one or more rectangular openings
in the roof of the duct. The roof opening(s) shall have
a total minimum area of 4 square feet.

Instruments

Either a standard vane anemometer, a heated-thermocouple
anemometer, 3z not-wire anemomeler, or a pitot tube used
in conjunction with a suitable manometer, as described
in ASHRAE Guide under "Velocity Measurement™, Lo measure
air velocities in the duct.

Blower
A blower capable of moving air through the entire cross
section of the duct at a velocity sufficient £o handle

the test requirement.

Filters

A filter upstream of the test specimen (at the blower end)
and a collecting filter downstream of the test specimen.
These filters shall be made of 30 denier nylon. The nominal
construction of the fabric shall be 94 ends per inch and 82
picks per inch or finer.
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9.9.4 Test Specimen (laboratory)

The total number of test specimens prepared shall be one
mere than the number of duct roof openings. All specimens
shall be prepared identically and allowed to cure and dry

until constant weight is reached and/or all free water is
removed.

9.9.5 Procedure

9.9.5.1 The collecting filter shall be dried at 120 F for 1 hr.
weighed, and placed in the apparatus.

9.9.5.2 The specimens shall be placed into the duct roof opening(s)
s0 that the face of the specimen{s) and the in51de face of
the duct are in the same plane.

9.9.5.3 With both filters and the specimen(s) in position, the blower

shall be maintained at a velocity of not less than 1200 feet
per minute for 24 hr.

9.9.5.4 At intervals of 6 and 24 hours, the blower shall be stopped
and the collecting filter carefully removed, folded, dried
at 120 ¥ and weighed until the weight is constant within
the nearest 0.001 gram. The net difference in weight between
the 6 hr purging and the 24 hr. purging shall constitute the
dust removed from the insulation material. The weight of the

dust remcved shall not exceed 0.025 gram per square foot.

9.9.5.5 A duplicate and identically prepared specimen, not subjected
to this testing procedure, shall be conditioned under identical
condtions and used to determine the thickness and density as
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Using a rigid template of known area (minimum 1 foot
square) and the depth gauge as specified in 9.1.2.5
measure the average depth of the sprayed cellulosic
insulation material with the depth gauge taking a
minimum of & measurements per square foot of area.
Place the template over said area and carefully cut
away the edges of the area around the template. Care-
fully remove the sprayed cellulosic insulation material
within the area of the template and weigh this product
to the nearest 0.01 g. Calculate the density of the

sample as follows:

= WA xh
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Where: d is the density
W is the weight in pounds
A is the area of the template in square feet
h is the depth of the insulation in feet

Report

The report shall indicate the difference in weight of the
collecting filter before and after each test interval in
grams. The thickness in inches and the density in pounds
per cubic foot shall be recorded.

This test procedure is not applicable to products which
are installed in such a manner that physical restrictions
imposed by the construction elements preclude any adverse
erosion or dusting.

Fire Test of Building Parfitions

Fire testing of building partiticn shall be tested in
accordance with ASTM E 119.

Odor Hmission
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material as prepared in Section 9.6.3.2, to a soaklng
temperature of 150 F for 30 minutes in a closed container.
The container shall be made of stainless steel or glass
jars with all metallic 1lids. Take care to use containers
that will not produce oder. A panel of five persons with
normal odor percepticn shall examine for odor using the

following questions:
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b. Was the odor obJec onable pleasant or otherwise?
¢. Was the odor wezk, strong or very strong?

Fungi Resistance

Determination of fungi resistance shall be in accordance
with MIL-3TD-810, Method 508, except the spore suspensions
shall be prepared using distilled water. The back side of

1/2" standard commercial grade gypsum beard grayback paper
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surface shall be used as the control. After the test
exposure the test samples shall be examined at 40X magni-
fication for evidence of fungal growth (see 6.9).
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General Guidelines for Application:

Scope

These general guidelines cover the application
recommendations for spray-applied cellulosic fiber
insulations consisting of uniform mixtures of binders
and cellulczie fibrous materials.

Significance

The purpose of these general guidelines is to provide
application procedures, specifically regarding substrate
surface preparations, general sprayed fiber techniques,
reinforcement and mechanical supports, application limita-
tions, and commeon precautions necessary to avoid application
and performance difficulties.

When thermal insulations are not applied'in accordance with
prescribed and proven procedures, performance failures such
as poor adhesion may cccur. The various sections of this
recommended practice explain certain methods suitable for
obtaining optimum results with sprayapplied cellulcsic fiber
insulation.

The requirements herein discussed are general in rature and
considered practical. They are not intended ac specific
recomendations.

Apparatus, Utilities, and Operational Requirements

Application Machine and Related Spray Equipment

The insulation shall be applied with manufacturer-approved

spray application machines, spray nozzles, and other necessary
equipment, in strict accordance with manufacturer's instructions
and recommendations.

Utilities and Operational Reguirements

Unless otherwise specified, the following services may be
required:

Electricity - 120v/15A., 2U40v/6A.

-



e

Zete

10.3.2.2
10.3.2.3

10.3.2.4

10.3.2.5

10.3.2.6

10.3.2.7

10.3.2.8

-39~
Water - 4 gallons/min, at 60 psig at the application level.

I1lumination - sufficient illumination shall be provided for
proper application.

Ventilation - sufficient ventilation shall be provided to
reduce any accumilated dust during application and to allow
proper curing of applied insulation after applieation.

Protective equipment - current OSHA regulations apply. As
a guide, personnel working within 15' of the spraying or
feeding c¢peration should wear approved masks, and goggles
or face shields.

Reinforcement - pins, studs, and other attachments, when
used, shall be secured to substrate prior to application
of insulation.

Windbreaks - as necessary, in order to minimize overspray,
provide windbreaks within the application area.

Protective covers - as necessary, to minimize contamination

‘and reduce clean-up. Protective covers and tape shall be

provided to mask off areas not intended for insulation
application and to minimize overspray.

Avplicstion

The application of spray-applied thermal insulating materials
shall consist of’:

Fluffing the otherwise compacted fiber and metering it through
an application machine.

ing this processed fiber through a flexible
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Introducing an atomized liquid as it feaches the spray nozzle,
and

Directing the wetted material to a substrate in an even,
uninterrupted pattern.

Preconditions

Prior to commencing the application of spray-applied cellulosic
fiber insulations, certain preconditions shall be observed:
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Type of Spray Nozzle

The type of atomizing spray nozzle shall be as specified
by the manufacturer. Atomization may be accomplished by
direct water pressure or compressed air, as required by
the insulation manufacturer.

Liguid/Fiber Ratio

Specific reccmmendations of the thermal insulation
manufacturer must be followed. Liquid flow should be
measured pericdically to assure a2 proper ratio.

Prewetting Surfaces

Surfaces may reguire prewstiing prior to application of
insulation, Adhesives, when used, must be applied in
accordance with insulation manufacturer's instructions.

Application Conditions and Limitations

Applicatoers

Only the applicator's properly trained and approved
personnel shall be allowed to load and coperate spraying
equipment, or to apply the spray cellulosic fiber insula-
tions. Unauthorized personnel shall not be allowed in
the load or spraying area.

Surface Preparation

The surface to be treated shall be clean and free of

loose paint, rust, oil, grease, or any other condition

that would prevent good adhesion of the sprayed cellulosic
fiber insulation to the substrate. Certain substrates may
require surface sealing prior to application of the insula-
tion to prevent bleed-thru. Certaln substrates, such as
painted surfaces and metal, may require etching or other
preparation prior to application of the insulation to assure
proper bonding.
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Application Temperature

Insulation manufacturer's application temperature ranges
must be observed and followed. Applications normally
should not be made under conditions where freezing of
adhesive, or ice formation within the insulation, or at
the substrate interface can occur, and cause delamination,
which may or may not be immediately apparent.

Application Environment
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preclude development of moisture condensation problems
within the insulation or at the substrate interface,
which may reasconably be expected to result in eventual
delamination or detract from the performance of the
insulation. Recommendations of the insulation manufac-
turer concerning building design and climatic conditions
as relating to insulation applications shall be followed.
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Limitations on Maximum Thickness

A maximum thickness of 2" shall be applied without rein-
forcement in a single pass application. This limitation
is directed at overhead horizontal applications and sloped
applications where the gravitational force is directed
perocendicular to the plane of the substrate. Appliications
to walls shall follow manufacturer's recommendations con-
cerning thickness of initial pass. Applicaticns in excess
of 2% shall follow the manufacturer's recommendaticns for
overhead applications.

Salt Corrosive Atmospheres

Where salt corrosive atmospheres, or otherwise hostile
enviromments prevail, special attention may be needed for
the following items:

a. Special surface preparation.

b. Type of insulation used.

¢. Type of reinforcement used.

d. Need for protective coatings.

e. Special liquid additive requirements.

f. Long-term weathering provisions for outdoor exposure.
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Heat Sources

Insulation manufacturer's application instructions for areas
adjacent to potential or actual heat sources must be observed
and followed. These include electrical outlets and heating
ducts. Marnufacturer's instructions shall contain specific

fire safety installation details for these areas.

Certification

Each applicator shall certify to the purchaser that he/she
is licensed as such and will furnish a copy of said certifi-
cation upon request. The applicator also shall certify the

type, amount, thickness and R-value of the insulation installed.

GENERAL GUIDELINES FOR ON-SITE QUALITY CONTROL INSPECTION

Scope

This section presents a general set of guidelines to assist
contractors, inspectors and users in ascertaining that the
proper application precautions are being followed. These
general guidelines should be used in conjunction with the
manufacturers' specific instructions for application.

It is not the intent of this procedure to determine the
acceptance or rejection of any particular spray material,
but rather to determine the acceptance or rejection of a
particular job application based on methods of field
inspection and quality control procedures for all materials.

Agglication

The application of spray-applied cellulosic insulation shall
be the same as determined acceptable under a laboratory or
field testing program. If adhesive, troweling, multiple coats,
reinforcing or other procedures were utilized in the testing
the same procedures shall be followed on the job site applica
tion. '

These procedures
spray applied cel

shall be applicable to all direct contact
lulosic fibe terial

Inspection Procedure

P
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3.
1 11.3.1 Check List

There are a number of physical and visual test procedures to
be made as follows:

a. Cendition of substrates

b. Thickness of application

¢. Density in pounds per cubic foot
d. Bond strength - adhesion/cohesion.
e. Inspection of patching work

11.3.2 Inspection
Inspection personnel shall be permitted to enter the premises
as often as deemed necessary to observe the progress and

application of the sprayed material and review the records
of the applicator or manufacturer of the insulation.

11.3.3. Qualifications

Persons inspecting said spray applied cellulosic fiber
insulation materials shall be adeguately instructed in the
use, application and capabilities of these products and shall
be thoroughly familar with the details of all procedures.

i1.3.4 Materials and Design

All materials shall ke properly labeled Lo allow appropriate
identification for determining compliance with the accepted
materials and design.

11.3.5 Teat Reports

Testing laboratories shall perform the specified tests in this
nrocedure and shall report promptly the findings, as appropriate
to the Architect, General Contractor and insulation sub-contractor,
ete., and to HUD. In any case, the report shall be no later than
one week after each floor or 10,000 square feet is completed.

11.4 Method of Tests

The following tests shall be based on random samplings and are
the responsibility of the insulation contractor or his representa
tive. Substrate conditions shall be inspected before application,
for proper preparation of substrate. All required tests shall be
performed as the installation progresses, where practical.
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Substrate Condition

All substrates shall be free of dirt, grease, release agents,
loose scale, extensive rust and loose paint (primer) which in
the judgement of the insulation sub-contractor will prevent
adequate adhesion. Areas not in compliance shall be reported
to the General Contractor for proper preparations.

Thickness Determination

Thickness of spray applied insulation shall be determined by use
of a thickness gauge. One example of a thickness gauge is shown
in Figure 1. The thickness measurements shall not be less than
design thickness. Additional material shall be applied to those
areas which have been rejected due to insufficient thickness.

Areas to be Measured for Thickness

Areas or bays which comprise at least 25% of each floor
gshall be preselected for testing as follows:

Floor/Ceiling Sections

Four random measurements per bay, or similar unit, shall

be taken. To achieve random measurements it is suggested
that a 12" x 12" squate be laid out and a thickness measure-
ment be tsken at each corner.

Beams, Cclumms and Bar Joists

Measurements for thickness on beams, columns and bar joists
shall be done on those adjoining the bays or similar units,
tested for floor thickness. Four random measurements shall
be taken for each. For each beam and each column tested,
tests shall be made: two on the flange and two on the web
section.

Special Floor/Ceiling Sections

In areas where additional thickness is required, such as
under trench header ducts, etec., two additional measurements
per bay, or similar units, tested, shall be taken.

%
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Thickness Gauge

The gauge consists of a 3" diameter disk with a 1/8" diameter
probe. The probe is marked off in increments of 1/16" to
facilitate accurate measurements. A spring loaded slide stop

is attached to the disk to allow the operator to move the disk
back and forth. The prcbe 1s inserted into the insulation until
the substrate is reached and the disk is then moved to register
the plane of the insulation surface.

The probe is removed and the depth is read to the nearest
1/16™ on the indicator. Caution should be be exercised to
prevent compression of the insulation when moving the disk
to register the plane of the insulation.

11.4.3 Density Determination

11.4.3.1 Samples for density determination shall be one for each
10,000 square feet of floor/ceiling or walli area randomly
selected, but shall be no less than two per floor. The
average of all individual densifties per floor shall not be
less than the design criteria selected. No individual
density shall be less than 90% of the required average
density. ,

11.4.3.2 Density Test Method

a. Mark off correct size of specimen using a suitable
femplate.

b. Test area for thickness before removal. Area size
shall not be less than 36 square inches (6" x 6") if
possible. The average thickness shall be determined
from the measurements: For a 6" x 6" sample, take one
measurement in center of 6" x 6" area and one at each
corner approximately 1-1/2" from adjoining sides.

c. .Cut perimeter to substrate to allow removal.

d. Remove insulation cleanly from substrate with 3" or 4n
spatula.

11.4.3.2.1 Upon removal from the substrate, the density specimen shall
be dried at 75 F and 50% relative humidity until constant
weight, usually 24 hr to 48 hr. but for a minimum of 24 hr.
& scale with an accuracy of 0.1 g shall be used to weight

all specimens.
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Density Calculations

Density shall be calculated in accordance with the following
formila:

Density in lbs. pé} cu. ft. = Wx 1728
lxwxt

a. Whnere W is weight of dry material in pounds; 1 is length
of specimen in inches; w is width of specimen in inches;
t is thickness of specimen in inches.

NOTE: For conversion of grams to pounds. divide gram
weight of sample by #453.6 to obtain pounds.

Bond Strength (Adhesion and Cohesion)

Bond Strength of thoroughly dried and cured materials shall be at
least five times the weight of insulation.
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used for thickness and density determinations and shall be one test
for beams and one test for walls (sloped) and one test for floor

/ceiling decks for each 10,000 square feet of area, but a minimum
of two tests per flcor.

i
Mathed

a. Apparatus

1. A metal or plastic bottle cap, 3-1/4" in diameter and
approximately 1/2" deep. A nail hook shall be attached
at the outside center by pre-drilling a 1/8" center
hole. The cap and nail hook shall weigh 1.2 ounces.

2. A two component adhesive system of urethane resin to
ferm a quick set rigid foam.

3. A spring scale of sufficient capacity to measure the
force five times the weight of the insulation being
tested, with accuracy to 1/4 1b,

b. Procedure

1. A sufficient quantity of the two component urethane
resin system shall be mixed in the cap, with hook
attached and the cap immediately placed against the
sprayed cellulosic fiber insulation material being used.

e
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The cap is held in place until the resin has
completely foamed and has set sufficiently to hecome
self supporting.

After the foam becomes hard the spring secale is care-
fully engaged on the hook. This applies a uniform
foree perpendi- '

cular to the surface.

The material must support the weight for 1 min. in
order to pass the test.

The bond strength in pounds per square feet is the
force applied in pounds divided by the cap area in
square feet as follows:

Force is that registered on the spring scale plus 1.2
ounce ¢ap.

Area of the 3-1/4" diameter cap is 0.0578 sugare feet.

Therefore: Force (lbs) plus 1.2 oz = 1lbs. per square ft.
0.576

The zdhered cap can be removed by carefully cutting
the foam away from the fiberous insulaticn with a sharp
knife or hacksaw blade.

Caps are available from laboratory supply houses or
bottle suppliers.

The two component urethane foam resin system is available
from Insta~Foam Products Company, 880 S. Fiene Drive,
Addison, Illinois 60101 or a Sprayed Mineral Fiber
Manufacturer's Association(SMFMA) member company.

Drying and Curing .

Prior to any and all testing the Lab Technician shall
determine that the spray applied cellulosic insulation is
fully cured. This must be established before any tests for
adhesion or cohesion are performed.
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11.5.1 Upon complete drying or curing, sprayed insulation
materials shall not show any cracks through which the
substrate is exposed.

11.6 Patching B
11.6.1 It is the responsibility of the insulation contractor

(or representative) to note that corrective measures
have been applied to all areas in need of respraying or
patching where sprayed insulation has been deliberately
removed for testing, damaged, or removed by other trades.

#U,5, GOVERNMENT PRINTING OFFICE: 1979 - 311-300/155



